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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a film-forming composition which provides a coating film exhibiting a 
relative dielectric constant of 2.5 or below and excellent in elasticity, low moisture absorption and crack 
resistance of the coating film as an interlayer insulating film material in semiconductor devices. 
SOLUTION: The film-forming composition comprises (A) an aromatic polyarylene and/or an aromatic 
polyarylene ether, (B) an organic solvent, and (C) a fullerene and/or a carbon nanotube. 
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-^f;i/7xr;v) ^D-7Mdt"dAx 2, 2- 
t'x (p- hU;i/x;b7*-p*i/-3-yn^r.;i/-7 

x_;i/) ^*-9-7;b^-p-7 c D/N°X 2, 2-tfX (p- 

h U ;bx;i/7 * - p * */- 3 , 5-yy.^jiy 

'\Jft7;i/t07'D / ''!X 9, 9-bTTx (p-NU;^ 
;i/7*:^P3fi/7x-;b) 7;i/^"l/X 9, 9-tr^. 
(p - h O^i/- 3 -)tfjl/7x-^ 

7ML/X 9, 9-tfX (p- hu;i/a;b7#^P* 
i/-3, 5-^f;i/7x-;i/) 7;i/pj-i/x 9, 9- 
^ (p- hV)i^>i7?t— u^-y-3-zfa^.-jvy 

x— 7MI/X 9, 9-tfX (p-MJ/WUI/? 
*-0*^-3-7xr.^7x^;i/) 7;i/yTl/X t?7. 

(p- hu;i/x;i/-7*^ip*i/-3 -*^;i/7x:r;]/) 
s>'7x^;w3!x bfx (p- MJ;i<;ui/7#— p=>ps/ 
-3, 5-^f;i/7x-;i) i/7x^;w^x t?7. 

( p - S u ;i/x;b 7 * — p * 2/ - 3 - 7°p ^— ;i/7 x:r 
)V) ^'7x-;w?x ex (p- hV;v7.;v7^~n 

*'>-3-7MD7x-;i/) ^7x^W3!X tfX 
( P - l>ij;i/x;i/>'*^p*i/-3, 5-Vyjv^uy 
x-;b) i/ - 7x-M^x 9, 9-tfx (p-bVJV 
X;i/7*-DJf>>-3-7Ma7x-;i/) y>l*V 

x 9, 9 -ex (p-bu;i/x;i/7*rn*i/-3, 

5-i/*7Mn7x-^) 7;i/5fl/X ex (p-HU 
;i/x;b-7*r.pdri/7xn;i/) ex (p-MJ 

)V7.)V7-A — U^-3-^)V73L-)\d *#X e 

x (p-h'j;i/7;b7*- p*i/-3, 

xrji,) ;*#x ex (p- bVJixfry*— p^>- 

3— -fU^-fry iL-)V) *#X ex (p-hUTl/X 
;i/7*-D*-/7x-;b) h'J7MD^f;i/7x^l/ 
*#X ex (p-h'J;i/7Jl/7*rD*i/7x-;i/) 

Xx^;b*#>&£ , £W£^£#-e£.5„ *^(cfe 

[0013] ±m-im, (7) KjR-tfls£*to:t. mx 

^7x;-;wt^ MAJO, 2, 2 -ex (4 
-th*o*i'7xz;i/) ^^-y^uyuny] £j; 
ex 7x7 -Mcmm 2 ^JKUiffliiatsasaKtciS 

HtcfS; £T> 4 - 5 J tf u ^ y& Zoom* 

[0014] fc\,*T\ 7;i/7*>i7D5^ K.-CMc 
#1) (^tf. ^^>x;b7*>^^p^-r K) 415 



(7) 



11 



m 



-rs. #e>*ifc!»^&3~2o^®3^tc«i3fciBs 

[0 0 1 5] 4f. ^7i;-Mb^& 

© 2 3*©7;i/;& u TK^fc^-r. 
^^n7^fK(**i) 10 

[0016] ^wc^vrw;, ±ia-«; (7) ici* 

(15) {c^^b-^#»^b^ss¥^^fti^>^<i: 
tlffit^J^M^S-BrT^J:^. 20 
[00 1 7] (14) 
Kb 2 0] 

<l£d (R 10 ) e 

[0 0 18] (-W(14) ^ R9 -RlOftf 

nztm&Lxmmm. i ~ 2 o ro^teK^s. *>7/ 

^ -haK, ^^5C1~2 OWT^n^^bS. 7U 
-^a*^{i/NPy>M-7-> R12~Rl3(i -OS 30 
02 Z Zttr^^fe J\U>fyitT)l* 

ifcteftsfta^^U Y{±-0-, -CO-, -CO 
O-, -CONH- -S-; -S02 -£«J:tf7x 

_ i/ ymoffifr bmantc'pte <t&i mx$> y , a & 

Oifettl^U d, e{iO~4(D^KS:^-r o ] 
[0019] R9 ~R 1 0<Z>e)t., ^D>f>M-?-ilL 

•? ymR&tiii£* imomm&tisTiz. 7^ 

7V)vmtLT, T'a^-^&f, 7 
«&£*£W3^i:#T'£.g>. -0S02 Z£ 

h 'J p-7^WD7i — )Vm& E *mf%> ZLttf. 

[0020] ±ib-«W (14) ic^-rfb-&^i: L/T 

4, 4' -i?*=J-)\,7.)\/7*—U*ci/XZ7 50 




|#B32 00 3- 3 04 7 
x— ;k 4, 4' -v*^;i/;*;i/77t-nodfv-3, 

3' -i>7 , D^-;i/t7i-;k 4, 4' -i/7Dttf 
7x-Jk 4, 4' -^3- W7X.-M 4, 4' - 
Wf;^7*^DdfJ/-3, 3' -*J**f-)\,\Z7x. 
—)W 4, 4' ~i/ff')\>7 > )\s7it—U*r$>-Z, 3' 

-^;b*nit^xx;k 4, 4' -$^*^;i/>ui/7* 
-a^>-3, 3' , 5, 5' — r h57;i/^-Dtf^x 
— ;K 4, 4' - i/7'DT^i'? 7MD l^7x^k 

4, 4 n*io}-^#-7;i/;*ntf:7x 
3, 3' -£/"7i);i/-4, 4' -tr* (4-^;i/ 
ta^>f >^7*_n*i/) tf7xr;K 4, 4' 
-^nn-2, 2' -Y x )7)VAu^=f-)^7^.— 
)K 4, 4' -i>Vn ; E-2, 2' -h'j7;wn^f 
;i/^7i-jk 4, 4' -S?3-K-2, 2' - h l) 7 
Ma^f;nf7x-;k trx (4-^OD7xr;i/) 
X;i/7*X 4, 4' -^DD/<>V*7x;X 2, . 
4-^DD'<> > /7x;^^ -5 ' t #7?£ 

s„ ±ib-«w (14) izB-tit^oit. imm&x\ 

* fete 2 SteiLhS j|fl*^4yttTffl k *S 3 i: #T'£ S. 
[0021] -iiK (1 5) 

Mb 2 i] 



[0 0 2 2] (-jffift (15)ifJ, Rlltt. 

~2 0©^b7jc*& ^7^& -has, #a«tti~ 

T% R14~R15H -OS02 Z Zli 
f fiO~4©^5c^-to ] 

[0 0 2 3] Rll©o%. An$*>JBty-fcl/ttt. 7 

X. *<f-JU3L x?-;i^&£\ J\atf>fc7)\s3cJmtL 
LX, hV7fr*u**)i>& ^>^7MDifM 
7U;bSiiLT, T'n^-jii^ 7U-;H 
tUT. 7i-;i^, '<>Z7)i*n73L—jimtei? : k 
mf&Z.£tfX£Z>„ -OS0 2 Z->kffii&*Z> 

Z^LTfck 7;i/^f;bSil LT. ^^bS. x^-;i^^ 

if, /Nny>fb7;i/3f;i/K£UT, hV7?V7ta^jv 
7V-)i>mtl>x, 7xi;i4 p-hu;i/ 

& p-7MD7x^bi)5;i:'5:#(fS3t)(i'X'§ 
[0 0 2 4] ±M-m& (1 5) {C^-r-fb-^feil LT 

0^r>>^<>^X 2, 3-^DDh;HX 2, 3- 
^□^S;i/X>, 2, 3-i/3-Kh;HX 3, 4 

-i>^na h;i/x>, 3, 4-i/7*D ; Eh;n>, 3, 




4-2/3- KWl/XX 2, 3 -iy^^-)V7.)iyyt- — a 
^rt/Ky^y, 3, 4-^5 L ;i/X;i/7^— odri//<> 

Kiz-tfX 2, 2, 4-i>7o 

^EhAxx 2, 3, 5-*?? 

DD^IX 3, S-^D^h^xX 3, 5-i; 
3-Kh;i/X>, 2, 6-i/^DDh;H>, 2,6- 
^D^hMX 2, 6-y3-Kh;VxX 3, 5 

-y^m^yx—a^t/b^y. 2, 
Jiz.)i7*—airi/hjix.y. 2, 4-^ddkx; 
bVyfr*^ b\ 2, 4-V-7u?cKyyhV-7)\<* 

7-<R 2 , 4 - i/3- !/ N U ^k^-* N\ 
3, 5-^DD'<>V r h'j7M7^K < 3, 5-£>" 
^"P^hU^l/^J-^-f K> 3, 5-i/*3-K^>yMJ 
7M7^f R 1, 3-^0^-2, 4, 5, 6-x 

h^7;ktD^>-tfx 2, 4 -y?nD^>i»7;i/ 
n-;k 3, 5-Wuw<yisjiT}]/zi-)w 2, 4 
-X^D^>y;i/7;kn-;k 3, 5-Vzfn^Ky 
i?;i/T;i/3-;K 3, 5-^on7i;-;k 3, 5 
-i^VD^i;-^ 3, 5-^an-t-7*h^ 
i'AMxn^^7ix;i/ > 3, 

h^Xft;kKxn3fS/:7:£X;k 2, 4-^DD$g 
3, 5-^nn$Jtm 2, 4-^O^^c 
Bmm. 3, S-^Vn^K^m 2, 4-^np 

^Mmk^)v. 3, s-y^DD^tsi^f^ 

3, 5-2/Va^S#®?^^;k 2, 4-£^n=e£ 
^;k 2, 4 —W d □ 1 - 

;k 3, 5-^^OD^cS#^- t-7<?M 2, 4- 

^Vn^A^-t -ttn*, 3, 

m-^DDK>if> v 2, 4-^nDh;i/XX 

3, 5-S/?i^-;bx;i/^*— n^f 2, 4- 
V9 un^y^hV -7)^=y^ K, 2 , 4 - i?^ dd^ 

>^7i;X 2, 4-^^DD-7a:7=¥^>-te r >J& 

£'T*&.S> 0 ±IB-^ (15) tc^-T'fb-^tt, imm 

mx\ £t^t2mxtzmfr-&t>itxm^2>z.ttfxg 

[0 0 2 5] m&fa (1) 
tt, ±13— (1) icfewr, gli5~i 0 ow 
%> »il<ii5~9 5^;i/% h{io~9 5^;b% 
^*L<iio~9 o^;b%, i iio~9 5^e;i/% igF* 

L<te0~9 0^;i/% (fc£U g+h+i=100^ 
T'&S. g 5 ^)]y%^m (htfe»i^9 5^ 

[0 0 2 6] (1) &i£t1-^Cffl^e>^il! 



(8) (^*m2 0 0 3- 3 04 7 

[0027] z^x\ m&±m&i:LT&. mt-v^x 

;k #fb— 3>7-fb— «y->r;k — >y>r;i/y-fcf-;i' 

71zh^— K&^xy>r;Wb-£% tfcfbrc^S^A, 
JW bA^ *; -7 A. 3 «7f b/\°5 S? ? EV>;^ i? 

ism. mm. Mim. ^uitm^oymt^m. mt 

3A>K JWbnA^k 3"^b3/\*;bN&£<DnA> 
Mb^&£'£W6 3 3*1, e>t>, # 

10 {OUb-^^k mt-vT)Vf£¥tf#£L\\ 

[0 0 2 8] SBfe^UTt*, hU7iXM7 

70, 2, 2' -bftfU^X 1, 5-y?U?t>7St 

yix 1, 3-tr^. (v? x.—)i>fcx-7 j j) y°un 
>&£?:#tf£3£#T*£5#. h 'J7i-;^7-/ 
X 2, 2' - t^tfU U\ ±fe@Bft3H±, 

1 mm&x£M$2mx£ZM&£>i£xm^z>z.£tfx 

[0029] s^tc. &bfrv&m&*tfmLznt~m 
m tbxit, mt~y^;i2hvy 

20 x. —jifcx yjy. Skit— -y>r)i>2 hV 7i x;kfc;* y 
O, 3^ib->y>r;b2 h'J x 5gi? 

— >v>r;b2- hU7xx )\>itsy.y^y. Wc—vfTh 

2, 2' t^tTU^X Mit-V^rJV2, 2' \£\f.W 
X 3yit-y*rJl2, 2' \£Y£y*?y % Wmt-vTh 

2, 2' tftfu^x tr* (1, 5-s/^n^^^i;x 

— ^^r;k fh5^ (h'J7ixMa7r-f h) x 

y2±teE1tm-fZ>z.}i-frX&Z>i>\ mt-vTJi2 hU 
30 ^i^l/^XT'-fX mt-v>T)\,2, 2' ttVi?y 

[0 0 3 0] Z(D£ytem&&K&^xmi^&Zttf 

xgz>±sm7ift]tLxi$. m. -?yjs 

X T)VS.-yU 7^i/9A. ^"hUCA, j))Vy 
(CJ: »J, «fc U^tt-fbLTfflV^3 t^T^So 

[0031] z(D£o%.fflm&iz&wxmmirz> 

40 ^-KU-7A, JfMfc^-SVf A. nylti-hVyJ*. 
i-bVV2±& iffflt h U -7 A<b^> 7 -i/ it*) U 7A, 
ttftAU9A. ^-fb^'J^A, 37fWJ7A, 
U yh,tjLZ<»j3 U yh>ik&Vo, y vit?- h 7Xf;i/7> 
"E-^A. ^-fb^h^x^bT^^-^A, ^b^ h5 

Ai • aatf- h^x^kT^^x^A^ifCDT^^x^A 
-fb^f#^ii*&WS3i:^T*^S7t)^ *{b7- h U >7A 
S^bT^hU^A, ^b*'J>7A m^h^x^kT 
^-Exi7A 3yjtf-by^JlTy=t-yh,ibm£L 
50 (,\„ 
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(9) 



[003 2] Z<D «fc 3 &fm&lZ&V2>&f&ft<D@im%} 
OS) t>\ ±m-m& (7) , (1 4) ~ (1 5) «Ht 

i *mzmu mn. o. oooi~io^ 

;k ft£L<i$0. 0 1—0. S^I/T'feSo 0. 0 0 

[0033] i©j:-5"ft«!«*tcfev^T, m&±m&& 

^^Wftl^KSfU ilS 0. l-ioo^k # 

£u<tei~io ; t;i/T*fe-5o o . i w^mx^ m 
[0034] t.tz. fmmz&tf&mm<D®mm& 

t*. ±IB-«* (7) / (14) ~ (1 5) ©<b^#)(7) 
%&Al=£MZttU ilS. 0. Jf*L 

<iii~io^M-fe5„ o. l^e^ilT-fe^i:, M 

*l&S^©^7bW{C&&3 20 
[0 0 3 5] $«btc, ftl^tC rj^j Sfefg-t^^ 

"taMmi^t. ±m-~m& a) , (14) ~ d 

5) OXt&®KDK®M. 1 ^weftu ilS. 0. 0 0 1- 
loom ft£V<ito. oi~i^;i/T*fe5. o. 

o o l^jv^mx&zt. msmmz±tfz>%)mtf^3t, 
[0036] *miT*®m?2>z\t(DT*gz>m.i!<mm£ 

X ^^bXfl/Jiv^S/K, N, N-t/*^MVl/2*7 30 
* K> N, N-^^;i/T-fe hT^ K l-^^;i/-2 
-fcTPUKX r-^P5^hX r-/fn7^^ 
AftifSifSIi:^ fl>7tKD77>, N, 

^ R 1 2 -bfp U RVfcW* U*. ^*ie> 

[0 0 3 7] m-&^tf{Cfel7-5_hl3-^ (7) . 

(i 4) - (i 5) (Dit&®KD$m<7>mmit. sis i 

- 1 0 0^4% ^b<8 5—4 OM*%T*&£„ 40 
[0 0 3 8] ifc. ±IBM-^#:5:fi-^-r«,|^©S^jae 
itS. 0 — 2 0 0"C, #?£L<te5 0 — 8 OX^T'fe 

0. 5-10 0^ ft 
*L<ttl~4 0^HS3T*feSo ±3Bfi£# (1) 

©#y*^u>s^**¥*sa«ti, as, i, o 

0 0—1, 000, OOOT'^o 
[0 0.3 9] £&ft (2) ;-m& (2) T«sn5l 

^f«i. rm-m& <i e> ~ <i 8> iz&? 



^j#H§2003- 3 04 7 

[004 0] (1 6) 

Mb2 2] 




[0 04 1] [-«5* (1 6)'tfc R7, R8\t*ft?tl 

m&LTgmm 1-20 (Dfm&mm. ^yjm. -v 

fclSJ\af>B£J-* xji-CQQ' - (htq, q' 

nnffym-£t^tT 

0-4 ©^fcfcjSU Rl6«, Rl7\iJ&& ;\ D ^ 
-OMl CMtt7VI/*y£*T?&&) frbteZm 

^e>^titiS^<i: : biS^-t 0 ] 
[0042] tuia-fiSS; d 6) iz^jt-^% (=e;v 

-) (DM&mULXtt* «*.tf2, 2-1^7. (4-KK 
□^f?/7i-;W ^.^y^uy'uny. My. (4- 

KO^i/y'ai— bfX (4-tKD^>7 

i/yx.— >\,*$y, 2, 2-tfx (4-t:Ko 
*ci/-3-*?-)\,yx.—)\,) /\^7Mn7'nnx 

2, 2-t'7 (4-tKD^ri/-3-7'0'\-;i/7i^ 

)V) ^VyfrXuyurty, 2, 2-bfx (4-t:K 
D3f£/-3, 5-^^-;b7otn;i/) ^•9-7;i/^-D-7' 
P/N°>. 2, 2-l^X (4-bKD^rJ/7i-;i/) T^O 
2, 2-tfX (4-fc KO*i/-3-^^7i 
y"urty\ 2, 2-n'x (4-tKn^>-3- 

-7°a^-;b-7a:n;b) ^n^X 2, 2~tfX (4-t 

Fn=^^-3, 5-^f;i.7i-;i/) •7"n/t>, 2, 
2-fcfx (4-kKnti/-3-7MD7i-;b) y 

2, 2-fcf;* (4-HFP^^-3, 5-^-7 
MD7i-;i/) 7°07N°X 2, 2-tTTC 

y^—ii) ^3r-y-y)i7tny°n/*y y tfT. (4-^ an 

^^f>, tfX (4-^DD7ir;i/) ^7i 
— ;b^c5l>. 2, 2-tfX (4-^DP-3-^^-;i/7' 
/\dr-9-7;i/^-p-7'pyN°X 2, 2-tf7t (4- 
^PP-S-T^P^— /\^t7MD7*0 
2, 2-e'X (4-^PP-3, 5-^^1/7 

A^7;i/tn7"oAx 2, 2-trx (4- 

7DD7i-;i/) 7*a/t>, 2, 2-bfX (4-^PP 
-3-^f^7z-;W 7"DAX 2, 2-fcfX (4 - 
7DO-3-7"D^-;i/7i-;i/) ^Pyt>. 2, 2- 
fc'X (4-^PP-3, 5-^fjl/7i-;i/) ypyt 

>, 2, 2-t^7 (4-^na-3-7;wn7i- 

;b) yPA'X 2, 2-h^X (4-i?PP-3, 5-t>' 
7MD7i-;i/) 7°Py\*X 2, 2-hfX (4->?P 

uy*—}i) ^•y-7;i/^-P7 , 'p/N°>. tfx (4-t^p 
^ET'ai-;!/) *$y. My. (4 -^p^E^air.^) i?^ 
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(10) 



m 



jL—)l^$y s 2, 2~ex (4 --fU^:- 3 

^-9-7;b^-n^ny\°>. 2, 2-^ (4 
- ^"n ^ - 3 - ^ - 1 r. ;b) ^7Md^ 
P/\'X 2, 2 -bfX (4-^0^-3, 5-i/^^;i/ 
7xr.;i/) /\^-y-7;i/^-a^DAx 2, 2-ex (4 
-^^71-;!/) ^n;\'>, 2, 2-ex (4-7*12 
^E-S-^^l/^ain;!/) :/aAX 2, 2-ex (4 
-yn^-s-^D^?!-;!/) 7"d;ix 2, 2 
-ifx (4-7^^-3, 5-i/^^-;b^3:-;i/) ~?u 

Ay. 2, 2-t'X (4-^'D^-3-7;i/>fD73:- 10 
M 7°urty, 2, 2 -ex (4-7*n=E-3, b-V 

-;i/) ex (4-^;i/pfo73in;i/) V?*.- 

2, 2 -ex (4-7;i'Pj-D-3-^5 L ;i/'7 

^w^Jtu-furty. 2, 2-ex (4- 
7Mn-3-7"D^-;i/7x-;b) 'N^HJ-^i/yfp^' 

DA'X 2, 2-ex (4-x;i/Pt-d-3, 5-i/>^ 
;i/73ir.;i/) ^-y-^i/^n^PAx 2, 2-ex 
(4-7MD7i-;i/) 7°nj*y % 2, 2-ex (4 

-^l/^-D-S-^^l/^acZl^) -fUrty^ 2, 2- 20 

ex (4 -7MD-3-7 , n^-;i/7x^v) ypA 
2, 2-ex (4 -7;i/^-n-3, 5-i^^;i/7 
M y°uny. 2, 2-ex (4-x;io$-p-3- 

7WQ7xr;i;) t^p/ix 2, 2-ex (4-^;i- 

^"D-3, 5-y7MD7x^l/) :7°PA;y&££il 

-ttTt&K ^S&WcjSWTfct, tffgH-l^: (16) 
^■T-fb-^feS:2SRh^a-^t--5^i: ; foT^S„ 30 

[004 3] -MR (1 7) 

Hb2 3] 

VfU <R 1 °) e 



[0 0 4 4] h«(17) R9 RlO(i-^^ 

tm&hTmm 1-20 ©^ltk^s, xtv& - 

>ni. Mi~2 0©7;i/3^s, ru-;b» 

*fc(i;\Dy>jS^ Rl8{^ RisiteK^ /NP^> 40 

-OMi (Ml^kftU^RT&S) 7*e>&.g>?¥ 
*^^f*l^^<ilt;ia§:^U Y&-0-, -C 
O-, -COO- -CONH- -S-. -S02- 

fcitfxi- \yymom^mimt^pf£< t&imx* 

*»A aliOifcttl d, eliO~4(Z)$g&3: 

[0 0 4 5] iu!B-*5£ (1 7) (cm^t^ilLT 
tt, 4, 4' -y^DDtf7x-;K 4, 4' 

-^Vn^^x-;!/. 4, 4' -i/7;WDtT7x- 
;k 4, 4' -i?a-Ki^7x- ;u 4, 4' -$?h:K 50 



1^82 0 0 3- 3 04 7 

U*i/¥7iL—)\s. 4, 4' - t KO * */- 3 , 3' 
-^7*0^1/^71-^ 4, 4' -i/tKn^i/- 

3, 3'.-^f;i/e7x-;k 4, 4' -ytKn* 

i>-3, 3' -yifMf7xZ;i/, 4, 4' — 2?*^ 
;i/tFa^>-3, 3' , 5, 5' -rh57MDtf 
7x-jk 4, 4' -y7*D ; Eti'^7MD^7x- 

;k 4, 4-i>t Fndf^^^-7;i/pfne7'air.;K 
3, 3' 4' -ex (4-eKD^ 

U) tf7x- ;k 4, 4' -^DD-2, 2' - MJ 
7MD^f;i/tf7x-;K 4, 4' -^D^-2, 
2' -h'j7MO^f;i/^7xz;K 4, 4' -2*3 

-K-2, 2' -h')7Mn^f;i/tf7x-;k ex 
(4-vuu7x.—)V) x;b-7*x ex (4-tKn 

^f^icXa,). X;i/7*>, ex (4-^DD7il 
;i/) x-^;k ex (4-t Kn*^7i^) x--? 

4, 4' -i>'^PD^>y^3iy'> > 4, 4' -2? 
tKn^M>i/7x;x 2, 4-^00^^/7 
i^X 2, 4-^eKD4ri/'<>l/7aiV>«:^&# 

§ ^ £ #T'g£„ _hlEex 7x; -Mfc^fett^- h 'J 
itr^m^o ttfBB-^; (i7) (cst-r-fb-^i^ im 

[004 6] -ftW (1 8) 
Wb2 4] 



(R 11 ) f 




r 20 -!- 4-r 2 



[004 7] [HBK (l 8) tfc Rllfck. j08HRl~ 
2 0©Mt*il. 2/7^ -hal, Ml~2 

o(DT)i^yjvm. Tv-jim&t-tewfym^ 
R 14 , R 15 i£> -OSO2Z (i^T\ z«r;i/=^;i/ 

) * mm*. Mmm*£f~itmm*z*u t 

&0~4<7>ltg&&^-t% ] 
[0 0 4 8] mm-fm. ( 1 8) iZ&irib&tot. LT 

(is 1, 2-j;i:Ka*M>tf>, l, 3- 

2?li FD3f2/^>i?:x 1, 4 -2/fc: FP^Xyif 
X 2, 3-yth*n^>hMX 2, 5-i/'fc:RP 
^>F;iXX 2, 6-ytFD^>h;HX 3, 4 
-5*fcRa*2/M/X2/, 3, 5-2?fc FP=¥2/h;i/x 
x o — p w<y-\iy, o-i/7a : E'<>'t r x o 
-y'3- F^Oi^x o-S/^;bx;i/:7:*xn3f£/K 

2, 3-^anhM>, 2, 3-2/VP^ 
hM>, 2, 3-2?3- Kh;n> s 3, 
QhM>. 3, 4-i>^P=Eb;bXX 3, 4-2>'3 
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(11) 



-KWUXX 2, 3-i?*?-)lX)\;7jt-a3fi"<y 
IfX 3, 4 -V^fr-Xfr-?*— P^rS/^XtfX m 
-VVuu^yMy^ m-^O^fX m-VB. 
- K'O-tfx m-x^^i/TUi/^-a^x^xif 

X 2, 4 -isfUU h;bx>, 2, 4-i>'^"D ;: Eh;b 

2, 4-y,a-Kh;nx 3, 

iHX 3, S-^Q^hMX 3, 5-i>'3-K 
hMX 2, 2, 6— X/P 

^Eh;i/XX 2, 3, 

fH;i/7^D^^^nx 2, 6-^^;ux;i/ 10 
7*rn^f>>h;i/ix 2, 4-i/?uw<yVbV7 

K> 2, 4— X3- K^x/hy?;^^ k, 3, 5 

-^□D'<>V'MJ7M7-< Fs 3, 5 -X7*P^ 

h'j7M7^fK 3, 5->X3-F^x/hyxn/;* 

^■^ b\ 1, 3-i/7'D : E-2, 4, 5, 6-^h^7 
MD'OfX 2, 4 -i/^nD'<>^l/7;i/3- 

;k 3, s-^^dd-O^I/T;^-;!/, 2, 4-$; 
■/p^>i/>r;i/=i-;k 3, s-^va^^o-^vi/ 
t;i/h-;k 3, 5-i?70D7x;-;k 3, 5-5? 20 

■7~P^7:i:7-;k 3, 5-¥PUU-t-zfh3c*/l} 
)^-U^ri/y ol-)^ 3, t-^h^p 
i/tD^—u^-i/yx.—)^ 2, 4-^'^aa^S§ 

ge, 3, s-wnu&Mmm, 2, 4-x7*p^s 

3, S-yT'n^ISi, 2, 4—X#PP£ 

3, 5-i??nu£MJm&*?-M 3, 
5-i/Vn=Eglfi^f;k 2, 4-X7*P^3:&§ 
m**)W 2, 4-y7nD^iH-t-7"f;k 
3, 5-*?9aa3c&§8t-t.—7*M 2, 4-X/ 
D=E$IS»-t-7 , f;k 3, 5-i?-7a^Mmm 30 

■&«-e&&) {cggss-trcfc&vv, b5SB-» (is) 

Tffl^sz:ii^T^^>„ (2) T*mznz>m&& 
*&m&Lmmm®.<DW]'Bii*. ±ib-sm (2) tc^ 

v*T, j tio — 1 0 o^;i/% k«:o— 1 0 o^;b% 

(fc£U j + k= 1 0 0^;i/%) 7?&S„ 

[004 9] -fls^ (2) ^mi*n&(DmiMoy&&tt 40 
&£UT, ¥7.7aLj-Mk^t.*Jj\u>fyiW\&m 

h ICJ: »J#?,nSo ±§Bt^ 7 1 7 -Mb-&®£ i>V\P 
^>-(Wb^K^ffliij^«, ifx7i; -;Hb-^fe»^4 

5~5 5^;i/% #*L<te4 8~5 2^E;i/% S/7\P 
^XWbl^3tf5 5—4 5^;i/% jfiL<H5 2~4 

8 ^;b%-e&5o bfx7x 7 - Mk&®}(7>mm^-tf 4 

5 5 zmx&£.m&fo<n# : m-ft±M-\,\z< 
^';^«fb^fei:bT«. m7L\3ftm\L± b y * a. 50 



A^2003- 3 04 7 

^Ro 

K*y>7A. mmv^^ bvvu mm 

7MR*y«7A, 09tt*isy^-9z>w ^-fb^-hy^A, 
y -7A, **fbu^A. ^M^-hy^A, & 

-£$>{c*fUT, 1 0 0-4 OOfM L< 

tti oo-2 5 0^;i/%-efe§„ jas&{©i$i± 

«ft»-i!.' «sfbss=m Afbfg- 

M. mtm=M 3*fls»-«. 3-7lblfciil asefg 

mmrM *®m~ 
mmommmiz. ^•7*j-Mbem\zML. its* 

i~50 0ii<»i~3O=E;i/%t*&s; 

[0 0 5 0] ^tCteffl-TS^R: UTW. HjttflfU 
i/'X 'J X ^>!/7i/>, ^7i-;i/I-f 

;k i>'T;i>=i^ri//<>i?> (T;b=i=¥S7;uS<Z)^l5[« 
1—4) , h'J7;b=i3fS^xg> C77l/33fX0*© 
jKMKiti~4)^ ^7ir;i/xMx Vttimfr 
sK^F, j?^^;i/x;v*x ^x^\>i/;*;i,3j>4f f> 
i?x^;bx;i/^x yyntf;b>t;i/^x -rh^b: 

KD75>, fh7th'aW7iX *;i/3fc9X N 

-^^;i/-2-tray Fx N-3c^;i/-2-tfpy k 
X WfM^^V'jy^, r-7"fD7?hX 

^•s^t^r^^o ine>tt, \mzt~\t2mxt*: 
mzK&misX^fkw -MR (2) 

mtVX. 2— 5 0ttg%. RfSagilbTtt5 0-2 

tfc^^i*. t;u* y tt*jSR»c«t y sfe^-r s ^ mm 
*u^. 3©i;e){cLT#e>tis-a^; (2) 

00 — 500, 000, #£L-<(£800— 1 00, 0 
0 OT'&S. 

[0 0 5 1) 1^(3) ;HBW (3) T'*$*l-SM 
Hrftfct, mti. TIB-^ (19) RtJt-«K (2 
0) 

[0 0 5 2] 

Hb2 5] (1 9) 

(l^)n. (R 1S )„ (R^o 

Hc - c <>f R, "Ot R,3 -0- c=cH 

[0053] 

Wb2 6] (2 0) 



(12) 



21 

HC-C-f +-C-CH 



2003- 



3 04 7 



(j£4>, Rl 2~ R 1 7&£Tfl~vl$M3&-'m#. 

(3) \zmi>x%.mLfct&>)x*&z> 0 ) x*mt>2nz> 

Tm-f&& (2 1 ) Rtf-fm. (2 2) 
[0054] 

Kb2 7] (2 1) 10 



Vf% (R"h 



Mb2 8] -MR (2 2) 



Gfcfc R 1 7~R 2 2^t>* P ~t «ttffB-S^ (3) 20 

< t *> i wMk-swn zim<DmLTvm£?2>. 

[0 0 5 5] ItflB-^; (19) XmbZtl&lt&Vlii 
LXit, mZ.lXs 4, 4* -i?lf-^^7i-;K 
3, 3' -yxfr;nf7i^l/, 3, 4' - ^~x^-x 
;i/bf^ai-;k 4, 4' -i/ifr;^'7i-;n-f 
;k 3, 3' -5>'x^x;i^-7;r.x;i,x--x-;k 3, 
4' ->>'if-;i/y7i- ;i/x— t-;k 4, 4' -5?x 
f-M>y7x;x 3, 3' -v^f-— )V<yy*y 30 

a: 3, 4' - i/JC^ - ^-7 x-JZs. 4, 

4' -5>'x^x;k5^:r.x ;k*#>, 3, 3* -$/X^- 
-;bi>V7i-;i/^^>, 3, 4' -i?xf-;i/i;7i- 
# 4 , 4 ' - i/xrf- — )VKy -y-r vyyy v K 

7x-Jl/lXf;K 3, 3' 

T5"y F7i- ;bac^^;K 3, 4' -5>'x^x;i,/^> 
y-f -V 7 7i/7 h^i-MXT^, 4, 4' -£?x^- 
-M>X7-'J R 3, 3' -yifzM>X7- 
»JR 3, 4' -yif-M^XT-'JR 4, 4' 
-V3Cj-—)\,>J-7^—)VX)\,-7J R 3, 3' -¥x=f- 40 
-;^7ilH;i/7-< R 3, 4' -^x^x;i/i;-7 
i-M;i/7-f R 4, 4' -i/ifi;bi/7i-W 
;kftx 3, 3' -y^—iwy'y jL—jV7>>vfcy, 
3, 4* -^x^-x;i/i/'7ai— ;i/^.;i/Jhx 2, 4, 
4' - h ijif^;i/i/7ir.;n-f;i/, 9, 9 -fx 
(4-if^7i-;i/) y)ir*vy^ 4, 4" -i/x 

-3l-7xi;k 4, 4" -i/lf-^-o-^-7i 
x^if^f^^^^x*^*. ^tltc^ft^jttlffl 
#3!ftT*^LT : fe)2aJIM±$:|Bl^C^LT*;J:V^ 50 



[0 0 5 6] Hffi%(2 0)T*mfc>2nZ>it&y>)£LX 
it, #I;L#, 1, 2-i/x^x;i/K>if> s l, 3-5? 
x^x^kOifx l, 4-5>'x^x;i,/<>-tfx 2, 
5 - i/x^x^ h;i/x>, 3 , 4 - ^x^x;i/ Ri/x> 

[0 0 5 7] soSB-a^; (2 1 ) -e^fcsns-fb-^i^ 
L/m, fllittf. 4, 4' -5?^nnif7ix;k 4, 
4* -5>'3-Ktf:7:r.x;k 4, 4' -p-fu^y x. 
x;k 3, 3' -Wuu^y^—)^ 3, 3' -5>3 
-Ktf7i-;k 3, 3' -t/Vn^fc^xx;^ 3, 
4' -j;7nn^7x-;k 3, 4' - 5>'3- Ktr^x: 

x;k 3, 4' -^O^^aix;^ 4, 4* -*J9 
□ Dy7x-jl/X-f;k 4, 4' -5>'3-F5>^xX 
;kx— r;k 4, 4' -^Px-^^xXM-f^ 

3, 3' -^?Dny7xx;n-f;k 3, 3* -V 
3-K^7xx;n-f;k 3, 3' -5?^a^5>'-7ai 
x;ux-7Vk 3, 4' -^DDy7x-;n-f 
;k 3, 4' -ya-h*y7xz;n-f;k 3, 4' 

-y7"D ; Ei/7xX;i/X-T;k 4, 4" -i/7DDK 

yjyx.;y. 4, 4' -^3-K/<>y7x7k 

4, 4* -^n ; E'^y'7x;x 3, 3' -5>'?a 
d^^x;^ 3, 3' -ya-F'O^x; 

3, 3' -V-fu^y^yx.jy, 3, 4' -5>" 
?nD^!/7x;x 3, 4' -ya-K'O^x 
3, 4' -y-Zn^^xyk 4, 4* - 

^□D^x^M^X 4, 4* -i;3-K^7x 

x;k>t^x 4, 4' -^yn^e^xx^^x 

3, 3* -^DDy7xX;W5k 3, 3' ~5>3 

-Ki>'7xxM^x 3, 3' -y'y r a=ti/yx.—jiv 
*#y. 3, 4' -i?7na^7xx;w^x 3, 

4' -t/-3-K5>^ix;i/^^X 3, 4' -i/^O^E 
^xXM^X 4, 4' -^^Da^Oy-f >v^7T 

5/y K7xx;u7fik 4, 4' -ya-F^y^ 
-yVTi/v K7xx;nxf;k 4,4'- i^n^ 
yV-ivVTi/v K7xXM7fik 4, 4' -5?? 
aa/<>X7xiJK, 4, 4' -i>'3-K/<>X7-'J 
R 4, 4' -^Vnt^X7X'J R 4, 4' -5? 
70D$;7iXM;i/7^F, 4, 4' -5?3-K5>"7 
xx;w;i/7fK, 4, 4' -i/y'u^yy^-^y.jv 

7-f R 3, 3' -y7nDi?7xX;i/X;i/7-{ R 

3, 3' -5?3- R>'7xX;i/x;i/7^ R 3, 3' - 
^nxi)7x-WJl/7^ R 3, 4' 
7xx;i/7,;i/7-f R 3, 4* -5>'3- Fi?7xXM 
;k7^R 3, 4' -i?7'n ; Ey7xx;i/7,;i / 7^ R 

4, 4* -5>*^DD5/73:X;i/X;i/3f\X 4, .4'' -5? 

3-K5^7ix;i/x;1/tJn> v 4, 4' -^n^^x 
x;i/^;i/3t;x 3, 3' -^^DO^^xX^M 
y. 3, 3' -5?3- Ki/-73ix;ux;i/*;x 3, 3' 
~i/y"a : ajyaL—)vy.)v^y > 3, 4" -t?vuuis 
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7xr.;i/xMx 3, 4" -ys- Ky'Xx— ;i/x;u 
*x 3, 4* -y^Dty?!-;^^*^ 2, 

2' -fx (4-?PPyx:=.;i,) -fyypfy^y, 
2, 2' -fx (4-3-K7ir;i) ^fyypfy-r 
x 2, 2' -fx (4-7'n : E7i^;!/) -fyypf 
•'Jfx 2, 2' -fx (3-^an^aiii;i/) -fyy 

□ tfUf-'X 2, 2" -fc*X (3-3-K^i-;i/) -r 

yypfy-ry, 2, 2' -fx (3-^^71- 
-Yyypf y-^y, 2, 2' -fx (4-^007 
^^y^p^yypf y-x\x 2, 2' - 
fx (4-a-K7x-;i/) ^-y-^i/tfp^yypf 

•Jt-'X 2, 2' -fX (4-^n^E7zr:n;i/) /\^r-y- 
^l/^D-TV^nhfy^X 2, 2' -fx (3-^D 

pyx^;i/) ^-y-^^n-f y^ptry^x 2, 

2* -fX (3-3- KX3i-;i/) <\3rW)\,itXl4 y 

ypfy^y, 2, 2' -fx (3— /d^7i_;i-) 

Mt7Mn-fV7'Otf | JfX 2, 2' -fx (4 
-^DD7i-;i/) i>'7i-;Wf'Jf>« 2, 2* - 
fX (4-3-K7i^) ^7i^Wf'JfX 

2, 2' -fx (4-y*n^y3i^;i/) ^7irwf 
'J-rX 2, 2* -fx (3-?DD7xr;i/) J?7x 
-^^y^X 2, 2' -fx (3-3-h*7xr. 

^7xZMfiJfx 2, 2' -fx (3-yp 
^Xx^;b) ^7xrMf ijf>, 9, 9 -fx (4 
-^□D7i-Jl/) X^l/y, 9, 9 -fx (4-3 
-K7xr;i/) y;i/prbx 9, 9 -fx (4-yp^ 
7i-*) x;i/^i/x 9, 9-fx (3-^anyx 

— )V) 9, 9-fX (3-3-Kyx— 

M y;i/;*yy, 9, 9-fx (z—7u^yx.-)\d 
yjiTtuy. 4, 4" ->>'?aD-m-3!-7x-;k 

4, 4" -y~3- h*-m-^-7i-;k 4, 4" -y 
7D : E-m-^-7i-jl/, 4, 4" -y?PP-p- 
f-7i-;k 4, 4" -i/3-K-p-^-7i^ 

;k 4, 4" -2>'ya^-p-#-y;n-;b&if£ipif 

% 2 gjtJU: £ |ip$*c£yg L T <fc V 
[0 0 5 8] talB-^; (2 2) T'^^nS-ffclE^ 

lyni, i, 2-y^pp^y-tfy, l, 3- 

^nn^X 1, 4-^DD-OfX 1, 2 

-ys-K^y-fefy, i, 3-i/3-K^>i?x l, 
4-^3-K^>1?X l, 2-yyp^Ky-fcfy, 
l, 3 -yyp^y-ey, l, 4 -yyp ; E:'<y-l^ 
y. 2, 3-^dd h;bxy s 2, 4 h;b 
xy, 2, 5-y?pp h;kxy, 2, 6-yy/pph 
;bxy, 3, 4-^ooh;i/ix 2, 3-y"3-F 
h;i/^y> 2, 4-i?3-Kh;ny 2, 5-y3- 
Kh;i/aiy, 2, 6-y'3- Fh;i/xy 3, 4-ys 
-Kh;ny 2, 3-yyn^ b;i/:ry, 2, 4-y 
7"n ; Ef;i/xx 2, s-yVp^lybniy, 2, 6- 
.^7'Dx^bxy 3, 4-y7*Dxh;n>*i: , 5:^ 



(13) ^||#|fi§2 00 3- 3 04 7 

Vf Z> Z. £ tfXg So 3*1 <b tftf titrate 1 S^T^ffl L 
X =fo 2 atU: & l§IB#fC$!ffl LT =b J: V \. 

[0 0 5 9] 3fqftW©S^fW4, BtflB-fi^ (19) T' 
mZft&it^m$/Rlt--m& (2 0) T'^tlS-fb 
£4tj£» -®5£ (2 1) T*^£;ft£<bl^;&tf/Xl±- 
«W(22) T?«a4x«^b^S«aC®#ftT^S^3 
•ttSz:i:fc«ky$S§3tu ^©fiR-iKsSS (1 9) t**3 
ft6fc£«Jfttf/XttHR5£ (2 0) T^tl-Mbittf&l 

(21) T^stis-fb-^S-tJf/Xtt-fliW; 

10 (22) T**£ ft *fb^©ttffi«tett, w%(Dit&&!) 

1. 2^;k #£L<t*o. 9~i. im #tc$f* 

L<teO. 9 5-1. 0 5T'&S„ &m<Dit&®)(mS. 
#0. 8xMi0i^>l. 2^S:«it6«^4, 

# e>ft&S^#©a«#±# UC < V \ 

[0060] j^agmjsmz&^xit, cift&offc 
^^^^M^b^fe&^t^cD^TT-S^^iiS 

^&*trt*«#«fc»J#*U<, #{CTIB© (a) , 
20 (b) (c) »6«lltV^fe0W 

* tv\ 

(a) WkA&lfc&rt 1 ? y # AKjtfLHJfiMPi: l/T 

LTi£i& (^^-ySr^t?) &&ftLttS4MK (WT, 
SBGtf^fcttiiV^) , XfctrC5y?A»* G&UKfS 

(b) 1 m<DMit&® 

(c) &g&fb£fe 

[0 0 6 1] rc^ytfAfcfcLTtt. mits^ 

zttfxzz. m&mfflbuLxiz, m«. i-yy 

x^i/^xxi' y, hy-o- hy;b/j?xy>c y. hy 
i/r;7x^Mx7-f y, h y i/7y^fMx7-f 

x y aw* u v \, rti e> ©fb-^fett 1 swc-^ffl l 

[0 0 6 2] /^^^A^fci: OTti. y^ p 

pfx (hy xxxi^xy^ y) a'5^7A, yyp 
^efx (hy 7 x.—)i,isX7 j y) A^y^A, y's- 

40 FfX (hU7x-M770) rt^VVi^ VVU 

pfx (hy-o-hy^i/jftxx-r y) A5$;7A, y 

^PPfX (bVisTJ7 3L—Jb>tsZ.7jy) /^S?i7 

a, yy^ppfx (h')j/7;^f;i/^7-f» 
y>?A. yyp^f x ( h y - o - h y;i/dsxx>f y) 
^t^y^A. yyp^efx (h')>>7;7x-;i/ta7 
y) /^y^A, yyp^ef x ( h y yry *3yb* 
x y -< y) y V A, y* 3- Kf x ( h y - o - h y 
;b^xx-<y) yt^y^A. ys-Kfx (hyyr^ 
7x-;bta7-f» A^y7A, y"3-Kfx (hy 
50 y7V*5yb*xy-f y) /t^y^A. ^hv=¥x (h 
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(14) 



-o-h'j;i/ta7-f>) A^S/^A, ^h53fx (h 
yS/Ty^xrjI/JJO^-f » /S^S^A ^h^=^fX 
( h U i/7;><fMX7^ » A^<7A^£i§ltf£ 
Z£tfX£Z>. tpT'*>. ^DD^ (h>J-7i^;i/* 
*:7-f XVA^'^A, ^-h^^ (h'j7i-Ma 

W-rffiM LX & 2 SRii&IBI^C^M LT t; J: V \, 

[0063] lmomit-smt^xiz. w%.& mm 
(i) , mm (i) , a^fbn (i) mzwf&zt io 

too64] ±mmcommwi^it. tib© t as »j t-& 

S„ A9S>*AM©^«teWu'HK5£ (1 9) ~ (2 
2) T*^S*l5-ffc-^©*ISl^;WCMU #*L< 
«u o. oooi-iom £e>ic#a;L<te> 0. 

0 0 1 ~ 1 ^)lX2bZ><, 0. 0 0 0 1 =Z)l%.mT~$>Z> £ 

[0065] ttc m£=ffifm<mmm&z. 20 

(19) ~ (2 2) T*mZftZ>it&®l(D$mi : £MZft 

U #*L<«, 0. ooo4~5 0 ; e;k $e>tc$f* 

L<(i0. 0 0 4~5WS)5„ 0. 0 0 04^ 
^*A«ft©ttffl«tett, HlfcS (19) — (22) T 

^3*i^b-^fe©*g*i^;Mc^u #SU<l*. 0. 
oooi-iom $e>ic^*u<(io. ooi~i 
^;i/T'S>§ 0 0. oooi=E;i/*itfesti^+^ 

{*. .-ft* (1 9) ~ (2 2) XmZtlZ>lt£®<Dffi& 

i^mzMU #*L<8. o. oooi-iom 
3e>tc#* L<1£0. 001~lWfeS„ o. 00 

0 1 ^i/^itT&StS^H-^ciifi 1 Wfcv^fctffc 
»J, -7J. 1 o^;i/S:SASi:^^ffll»i:«:-sz:i:^ 

[0066] i£*tt<b-lr#i: LTti. m%.lf* tf y ^ 
x tfn-;k tr^^x trny^x tr^y^x 
^uy>, MJ*^;b75X Syx^;b7^X =Ey 40 

x#y-;i/7$>, *^;i/S>"x# y -;b7^ x h 
"Ji^y-^y^X ^7-»ffcf2/*n;*-?#X ^y-y 
^n;tx ^T-iffc^^a^X^-feX ^h^* 
-^T^x^A/vf Kn^lM K 57x^75 
X yy^-T. n-^fA7?x -f$#V-;i/3?S: 
PfSlt^t-t^ tf-et), yif;i/7^>, tf^y 
£?X n-^;b7^X*>W£UV\, 3tie>(^b^i« 

1 S^AT'^ffl LTt; 2.«BU;S:BII*K:ttm LT*> J: 

V\ 50 



■|$M2.0 0 3- 3 04 7 

[0 0 6 7] t&mMt&tiKD&mmi^z. -m& ( 1 

9) ~ (2 2) XmZft&it&lfoOffi&l^MZttL, 

#£L<ti, i~iooo=e;i/, $b{c^*u<«i~ 
ioo *e;i,t*s. i ^ )\rfmx$>z> &K&tf-HH3t 
frL&v^fctf&y, l oo^vmsi:!^ 

[0 0 6 8] *^©SSt^j£T'ii. iEaacjscTisat 

£on*;uA. ^no^^x l, 2 
-y^nni^x ?dd^>¥x i>^DD^>if> 
^)ad^mE;^>i?x h;nx 3fS/i/x 

m ; yxf^x-f^K fh5tFD77>, ^Xtdf-tf- 
X 2/^-fA, 7— V-;i\ ^if U>7'J3-;^ 
;*^;bx— x;k ^'x^ U>£'y 3-;i/ixx^;i/x— r- 
;k i/x^ i/> yj n ^-;i/x-?-;i,x— r ;i/^<z>x 
-r^^i;7thx ^fMfMh>, 2-/\ 

wm&fM %M*?-M ?Ufcx^;k r 

-7*f h >§0i^rMli ; N, N — iP^^f- 
M;i/A7$ F, N, N-^^;i/r-feh-T^ K, N- 

£tfxzz>. z.^<omm.-\-^\^Mm. wmm^xm 
[0069] m&m*¥\zis»z>?zS'?- (m&f&&) 

tt5~6 0Sl%T^So M-^MStt, »^L< 

li, 0-15 0TC, $felC^*L<tt5— 1 0 0"CT'& 
€>„ S^HS^ ^*L<tt, 0. 5~100^f 

f& 3 ?>{C^* U<til~4 0 BfraT'&S. 
[0070] (B) »#^IJ 

*m$<bm£rmimm\z. (a) ^fe«ttjt (o ^ 

(B)-^IKa«lcai«P4fettd&fRUT&6. *« 
^tC^fS (B) ^t^flJi:bTtt, «W.tf. n-^ 
>^X i-^>^X n— 'v^+fX i-^^r+J-X 
n-'X^X i-'X^X 2, 2, 4-hU^^;i/ 
^s>^X n-^-^^X i-p«-?#X 

x ^ a ^^yt£ifa>!lMSmmt^mm 
m-,<yMy. h;i/x>, ^2/i/x ^fr^y^y. 
hVt^-Ji^yify. **)\,tt)\,'<yMy > n-^n 
tf;i/^>-fex i -^Dtf;i/^c>-fex s*x3\>i/'0-t? 

X i -7'fM>t r X hUx^->^>if>, 

jvKyvyft¥(D%igm%ik*mmm 

x^7-;k n-^Dyty-;k i--7n/V-;k n 

i--7# J—M s e c-zfjtJ-M 
t-zf&J-M n-Ky^J—)^ i-^>^7- 
;k 2-^^;uy^y-;K sec-^«-jk t 
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-^>#y-;k 3-* h*i/-79 J -fo 
y-;k 2-yf;i/^:>#y-;k sec-^i)-;- 
/k 2 -if y -;k sec -'v?* J -M "\ 
:/#y-;i/-3, n-;t##y-;k 2-if jwv^-y- 
y-;k sec-t^;-;i/, n -y ubTVbn- 
;k 2, 6^X*f ;i/'V7°#y-;i/-4, n-f*/'- 
;k s e c-?xf*xn/7;i/3-;k 

7;bn-;k sec-fh^fWWW-^ sec 

-^^fxn/TVi/n-^k 7niy-;k i/^p^^r-y- 

y-;k **-JUi/9W*3WJ—fa 3, 3, 5-hU 10 
Zf-JI/i/irwsttS-M ^XX>l//Vk3-;k 7i 
Uk*f ;k*7;i/b:V-;k ^T1zh>T;kn-;k >l/ 
i/-;i/^t*cD^y 7;b=i-;b^t^ ; if kxyu n- 
;k l, 2-^ntri/>^*i;n-;k l, 3-:7*fi/> 
yya— /k ^x#xX*-;i/-2, 4, 2-*f;i/^ 
X#XXtf---;i/-2, 4, JU- 2, 5, 

'\^>s>^-;i/-2, 4. 2-x^;b/\^-y->i?^-- 
3, i?xf kv^yn-;K S^ntrux^'J 
a-;k hUxfkxyyn-;k bVzfu¥Uy>fV 
p -;k ^* U -fe U £tf>#fi7;bn -;v&m& ; T-fe 20 
hx yf ;nf ;i/>?r hx **-)i-n-zfu&i>>rb 
x ^f;i/-n-^fWh>, yif^hx yf 

i- -7*f ;k>rhx ^ffl/-n-^>f^hx 
xf n - ttJWr h X y f n - yjitr b 
X ^'-i-^fMhk hWWt;k X* 

o^t;x s/^p^x^yx 2-^t;x y 
f;k>*D'v*ifyx 2, 4-Ky^y^yfy. r-fe 
h-;V7thk £?7izhx7;kP-;k T-feh^my 
X 7x >f a ytzEV>>T b >?&M& ; xf;n-r 
;k i -T/PtVl/l-f^k n~:7*f ;i/X-f Jk n- 30 
'\3r*/;i/x— f;k 2 -if jl/^x^f £/;i/i-f ;k if 
vy**i/b\ 1, K, 5fct*V 

5X 4 -*f ;i/^>r*V^X ^Xt^X £?;*f ;i/ 

5**-*lf>, if k>yu a-;kEy y f ;n-f ;k 
if kv^'j ;n-f;k if i/>^j 

n-;^if ;kx— f ;k if kx^U =/-;i/^y - n 
- ^f ;i/i-f ;k if uy if n y-n- ^ 
xn-f ;k if kvy 'J ; 7ii;n-f 
M if b>yu3-;i/ ; ty-2-if ;k^"f ;n-f 
;k if kv^'j n-;i/y^f ;n-f ;k i?if u> 40 
y U n-;key yf ;n-f ;k yif uyW 
f;ifM-f;k yxf vyyy n— ;i/^xf /n 
-f ;k yif y-n- ^f ;n-f 

;k yif kv^y n - -/f ;n-f ;k 

if - n-^>y;i/i-f ;k i H 

*isbV ifV-i<-M f h5if kvyj n-^y-n 
— 7f ;n-f ;k ^"n tTk>yu p-;key yf ;n 
-f;k -^atri/^^Un-^yif ;n-f ;k :/ 
ntfk><yu=i-;i/^y ^ntr^n-f ;k ^ntfb> 
yun-^^ey^f ;n-f ;k syyptfk^yy p- 50 



^jpHg2 0 0 3- 3 04 7 

;i/f y y f ;n-f ;k 2/ -;i^e y x 
f ;n-f ;k h U t°p tfuy^'U n-;u^y y f ;n 
-f ;k f h5tKn77k 2-yf ;kf h^h: Kp 
7^>.^ifOi-f ; i>'ifM-^- k 

Bt®yf;k Siif^k r-^fP^hX 7 -A 
i/u^tby. wmn— y°ptf;k i^i--7*otr;k 

lt^n-^f;k Mi-^f;k Wsec-^f 
;k Btifn-^>f;k glsec-^f;k gf®3 
h=¥X^f;k it^fM>f;k @t^2-if 

;k^f;k i|[2-if;i/^s/;k gj@t / Os^k if 

gr>*P'\3fX>k M^f ^^P'v^r^k H®fn 
-yx;k T-fe hBfiE^f ;k 7iz hif^if ;k Bt^? 
if uy^'j z2-)i^ y y f ;n— f;k ftg?if b> 
^'j3-;i/=t;if;n-f;k ifi^if k>^*U n 
-^y^f^i-f^k i^?s?if i/y^vn-;i/€ 

y ifM-fik B^i?xf kv^U3-M;-n 

-^f ;n-f ;k ii7"Difi/y^'j3-M;^f 
;n-f ;k i^yp ^k>^*u a-;«;if;n- 
f ;k st^Ptfkx^'Up-^y^ptr^i-f 

;k B^^Ptfki/^'Up-^y^f ;n-f;k 
ii/'7"D bf k>yy n-^y y.f ;n-f ;k BtSfi? 
yp tri/>^*u 3-M;if;n-f;k &g&ufv 

p-M Wm* b*ci/ b U n-;k ^"P tf7j->®fi 
f;k -Jnttymn-^jw -7n\±*ym.i -7 
;k ^a>7ii/if;k i/3.»y^i/-n--/f ;k 
y^f;k ?L^if ;k ?L^n-^f;k mMtn-75. 
)W vnyi-/'if;k 7^;«y^f;k 
if^& if fflixf frmm ; N - y f ;i,*;bAr ^ 
h\ N, N-^fM;vA75 K> N, N-i?if;i/ 
^l/A7$ F, T-feh7^ K. N-yf;kT-feh7^ 
K N, N-i5yf;i/7-feN7^ R N-y>f;k>^ptr 
*y?^b\ N-yf;btfpu K>^if<D-^^^^ 
^ ; effc-f b iyy f ;k B^-fbsyif ;u f ^- 7iy f 
tiKPf^J-^xx syyf ;i/x;b*;^ri/ K, x;b/jv^ 

X 1, S-^PA^X^S^if^^yt^^^^ 
C007 1] (C) ^ 

tt*-4C>f yf ^--T-Sr^-r^o (C) ^Sd* 

t z> z. t x\ mmvmtm < fr^mmwmwmtf 
[0 0 7 2] (c) ^tbrti, m^i-y^- 

\yyCQ 0. 77-l/>C7 0, 77-b>C7 6> "7 
5-lx>C7 8, 77-kVC82, #M*-*f>fy 
fa'J-T', #M*-3i<>f yf a-7^i:'£flfsi 
t#ffi5fc£„ (C) ^»2SliUi$:|l^{C^-r€.3 

[0 0 7 3] (A) mftKM*Z> (C) ^©^fflfJ-a- 
I*. (A) Ad- 1 0 0M»gp (^teiKTj^g^)^ 
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Sf> (c) fijta-5~5oaa»i?a&y, (c) 

[0 0 7 4] *<7M<mtoffl 

A, nn>fK«7Mt, (A) f&ftimoMWsKV-v 

irassfiaa. byr-tfxrb 
i5i3^*tt#«^fc^ti[Lfe4m?ST*fey, aft. ^ 

*&»&#5~3 Om/i, #*L<ttl 0 — 2 Om*, @ 
ft&HHgtfl 0~4 Ofi*%gK©*<zn**5. 3©<fc 

18 («o as. Ati&xcn v^o/v 

XSI ($0 §g©T;i^:J-y>5 2 0. 1^1 0 0, |bJ2 0 
0 ; )my-7^y^Xi3)h m) 8lffl7Mt^'J7- 
V7k 7Mt^/M0, ill 3 2&£?jb^£tfP>;fVg> 0 
jJB^&Kyv-fcLTtt; mit «i^iS:*-r-5 

jKUT^y'fU. #'J7^ K, jKU*-/** 

yx #y**-y-s;7i/-;k 7^**s^#. jKut 

tfVttisx.^uy^j yywmfc TJl* 

jKU ^i/x^ 1/>jK'J ;*3f p tfl/>yn v V art 

3r;i/x~ ^;i/^t*©x-^;bS!!fb-^, »Ky**S/x^- 
l/>yy is y >BgJK^xx^;k 4<y tf^S/x^ u>y 
)\>\z% >Blte^xx^;K zKy **xr^ v;i/tr h 
-MNBStitezT&fa i£V uymmHTJVti 

J -/or ^ ^oi-fMxf;mt^ 

jK y x^ b > y y n -jt/BIBS^xx^k x^- u > y y 

n-;bflgji6sjx^^;K mm=t; ?v -fe y h\ #y 

■J ir y >B!JK$8x*^;k y;i/^ yflgflSg?x*^;t,, 
y* □ hf V y >f y a -;i/BHite^x7Wk 2/ a Hfllte^x 



(16) ^1^2003- 3 04 7 

tfV**i;3-\sytfV**y7nt'isy7' 
p * nzKy v- i; LTWu TaB© J: 5 &?'n v 

- (X' ) x - (Y' ) y - 

- (X' ) x- (V ) y - (X' ) z - 
l-fSB&fp, X' li-CH2 CH2 0-T<mZ*lZ> 

36&, Y' (i-CH2CH (CH3 ) 0-T'3i3*Vg> 
S£5J<U xttl~90, yftlO-99, z«:0~9 

io [0 0 7 6] m^o^ tfytf^xx^i/xfyMf 
;i/x-^;k tfty ^-^i/x^ i/>4<y t/yp t° y 
. ^D'^aWv-, TKy^-^i/x^-uy/Ky^i/^ 

□ tfi/yr^^i/x-^K 3Ky^^^x^i/>^y-fe 
y >BIJ3S^xx^;k jK'J ^^S/x^ u> v;n^$f >bi 
ffiitxxf^, jKy ^-dri/x^ 1 u>y;i/^h-;i/fliBSSJ 

x;vf-;k ^^*©x-7 L ;i/M^b-^)5:J:y»*L^J^ 
[0 0 7 7] #®^S1WJi:LT^ mti. /xpj-y^t 

20 $mm&u T-*y?k?mtmM. *^*>*»bs?s 

if $:#tf s z: #t*£> l < tty >v 

[0 0 7 8] 7y*«ISllBSfiBW4:bTJ*». 

1, i, 2, 2-fh77nn^f;i/ (l, l, 2, 
2-f h57on^n^b) x— 7-;k 1, 1, 2, 2 

l/>yU3-;i/S? (1. 1, 2, 2-fb57aD7'f 

;b) x-^;k A^txf (i, i, 

2, 2, 3, 3-^i*-ypn^>^;i/) x— 7-;u 
^^■^□bf U>^'Jn-;i/i? (i, l, 2, 2-^>5 
7nn7'f;i/) x-^;k u>^y n-;b 

^ (1, 1, 2, 2, 3, 3-/\=>p-9-7PD^>^;b) 
x— /t- 7 a □ Ffi/;i/XM>it h y ^ A, 
1, 1, 2, 2, 8, 8, 9, 9, 10, 10-f*7 
DDKf*>, 1, 1, 2, 2, 3, 3-/\^r-9-7Dn 

40 n- [3- (ss-yjixax-i? #y*)irtsyT 

^ F) zfuif)V] -n, N' -*;>i^-n-*^jK* 

!/>7>^-7A^-1' X A-7MD7^ 

;w^>75 K^n tf;i/ h y ^wkt^x^a^ 
-N-if;i75;xf;i/) , t;;t-7MD7^ 

50 mmiZm\7Z>Z-£tfT>Z2>. rUBRSi: LTii, 
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(17) 



1 4 2D, |sJF172, HF1 7 3, ffl 
Fl 8 3 axfc, ^0*-r>^t^XH (ft) 99 . X 
7h>^EF301, |h|3 03, [SI3 52 ffiftmittft, 
(80 £D , KFC-4 3 0, HFC-4 3 1 

ffiae*y-xi» (80 $s , 7W-kag7i 

0, t-7n>S-3 8 2, lsISC-101, |W|SC- 
102, I1ISC-103, HSC-104, ISISC-1 

05, hsc-106 mm* <m m . bm-io 

0 0, BM-1 100 (80 §8 ; NBX-1 5 

( (80 ^t*O^TrUfl5$tlT^.S'7y^ 10 

SB^^r>y^F 1 7 2, BM-1000, BM- 1 1 
00, NBX-1 5 ^ICIJ i L ^. s > 'J 3 - >^#H 
*S14&J£: LTfcfc, #Jx.tf, SH7PA, SH2 1PA, 
SH3 0PA, ST9 4PA [^-f 4x*,j|€ 1/ • ^*73- 
(8) 99 fcif&jaws 

•5. ZltltCDPpT't), _LSSSH2 8PA, SH 3 0 PA 
jW*C*F*U\ #SRS^i(3DftM««, (A) fifcH 
0 0M*giHC*fLT, jfift, 0. 0 000 1~ia»gP 
T'$>S„ 3*l?>te, l«&£VHi2«J!^£|!p#(c^ 20 

[0 0 7 9] y^yjjyy'Vy'fftltLXl*. 

7^;yy s/y n^yzfavji b y x h^s/j/^x 3 

##yn^s/:7°ntr;i/*?-;i/^ h3f2/S/5>, 3-t 
^;7°nt:;i/hWh^i/i/7>, 3-y^/^atr^ 
hUx|>af5/>>^>, 2-T<;-7a&ibv*b*y 

(2-7?;if;i/) -3-r^y ^ntf;i/i>u^ 

$/£^X N- (2-7^ yx^;i/) — 3 -73. J ~?U 

hVtb^i/i/^y* N-xh*>>;fc;i,iKri;i,-3-7 
^y^"D tf;i/h';xhdri/S/^>, N— h y x h^f i/J/ 

e/i/U;i/-7°Df;bhUx^ly>hU7^>, 1 0- MJ 
* h*S/2/y/l/-l, 4, 7-hU7-»fT : 7!3>, 10- 40 
hUxhdpi/>>u;i/- i, 4, 7- h'J7-if^>, 9 
- h U ;* h U ;v- 3 , 6 - ^7"9V -;i/7-fe-r- 
k 9 - h y X h^rtsi/ U /!/- 3, 6 - y _=yi/7 

-fe-r— k N-'<>i;;i/-3-7^yyntf;i/hy^ h 

N-Kyi/JV-3-TS. J-^aifjibU^. 
b^ryy^y, N--7xx;b-3-7^y^ntVl/hU . 
^^->i/5x N--7xx;i/-3-75y^ntf;i/h 
Uxh^i/i>7X N-fcfX C*3r£/X?-l/» -3- 

TS.J^fa\^)vbV^b^yy^y. N-tfx (;***/ 

x^-l/» -3-7^y^'ntf;i/Nyxh^r$/^^>«: 50 



^fcflfB§2 0 0 3- 3 04 7 

[0080] h y yM yit&mn ur&, fliAti, 1 , 

2- tfx (3, 3-i>^^;bhy7ifx;b) ky-\£y^ 
l, 3-t'x (3, 3-^^;i/hy7-if-;b) ^>-tf 
x l, 4-trx (3, s-*?xm/hvri£=.M * 
>€x tr^. (3, 3-^f;i/h'j7fc;i/7i^ 

x— r-;k trx (3, 3-i?^^;i/hy7ifx;i/7 
i-Jb) fc** (3, 3-^^;bh'J71fx;i/ 

■7ix;i/) (3, 3-y*?-/H»y7-£ 

x;i/-7xx;i,) x;i/-7-< k 2, 2-^x [4- (3, 

3- S/^^;i/hU71fx;^n:y^ri/) 7ir/l/) - 

1, 1, 1, 3, 3, s-^-tf-^/ttf-o^n/tx 

2, 2-lfX [4- (3, 3-^f;i/h>J7-e-;i'7 

x;*i/) 7i-;p) Ttirc, 1, 3, 5-kJx 

( 3 , 3 - if* b U 7"fe*x;i/) 2,7- 
tf* (3, 3-Wf;i/hiJ7^1/) -9, 9-tfX 

[4- (3, 3-S/^^;bhy7lfx;i/) 7i-^] 7 
Ml/X 2, 7-hf^. (3, 3-y*^;i/hy7if- 
-9, 9-^'X [3-*^-;i/-4- (3, 3-£?* 
^;bhU7-e— 7i-;H 7Mb>, 2, 7-tf 

x (3, 3-s?*^;i/hy7if-;i/) -9, 9-^x 
[3--7xx;i/-4- (3, 3-y*+j\sbVTH- 
)M) 7i-;i/] 7MI/X 2, 7-£'X (3, 3~i? 
^^;i/hy71fx;i/) -9, 9-lfx [3-^D^x;i/ 
-4- (3, 3-^^;i/hy7ifx;b) 7i-M 7 
2, 7-tf^ (3, 3-S/'*^;i/hy7if- 
;!/) -9, 9-hTX [3-7;b;tO-4- (3, 3-s; 

^^;i/h';7if-;i/) 7i-;i/] yjvyfvy, 2, 7- 

tfX (3, 3-^f;i/h'J7to) -9, 9-t^ 
[3, 5-$;7;b^-o-4- (3, 3-i?^^;i/hU7 

H—M 7i;jl/] 2, (3, 3 

-V^/VbUTM—)V) -9, 9-t'X [3-h'j7 

;i/^-n^7 c ;i/-4- (3, 3-i?^^;i/h«J7if-;i/) 
•7xx;i/] •?)\,jrVyr£Eim\-f<bixZ>» 3ne>tt, l 
a**v^i2«JU:S:rai*K:«fflLTfeSv\ 
[0 0 8 1] ^VibfVfflffliLXsXl** WXXZ. Wf 
b\ a, a' -IfX A 
;i//\'-^-JrS/) v?u\Z)\,KyMy^ V\y»n-it 
^■y^^ii ;i-K y- n -fn \dn,A-**ry*Jj) 
h, yjy-7u&W*-*3ryyj}-7K%- 

K I, 1, 3, S-Trb^tJ-Jl^JW-Tt^y* 

tf*;x-K tfx (4 - 1 -zf^-jbytu^y 
M A-#*yp%-#*- k i-yi?u^3ry)v- 
i -^)b^-)bn—A^-y%^fj j ^x- h, t?- 2 

-xh^S/x^A//t~*^p*/s;*-jK*-K *J (2- 
x^;i//\dri/;w\*-^-^i/) i?*-5K^-h, t-/\dp 

^^>>^75-^- k v (3-*?-)i-3-* b*y 
Vij-ifs%-b. t—tt-n,*-* 
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(18) 



^fS/jM-T^yx- R 2, 4-*?&uw<yi/<4/\/rt 
-tf^HMF, t-^S/^-*dfS/if^l/-K t 
-^;i//N°-*dfi/tfAi/-h,. 3, 5, s-by*?- 
;w\=^y^;wi-;tf-3f-*M b\ :t?#y-Ob/\'-;l-3f 
IMF, 5^D-<;i/;'?-^i}-^ F, xf7n>f;i/;t- 
a-^MMT,- l, l. 3, 3-fN5^f;i/^f^t- 
*^t/2-x^;i>v*-9-yx-R 

^flMF, 2, 5-2?**7b-2, (2-X^ 

^^y-f/wt-^dfi/) ^-y-x l-t^a^^ 
;i-i-j(f;nf;w'!-**i'2-xfM^;x io 
-R t 

R t -t^W*— a-=Jf £/ 2 -x^;i//\=HJ-y x- R 
m- h;i/^f-f K'O^M-^ F, Ky 

u-R ^-t--/^;w\°-^-^ri/-2-^5 1 ;i/^^n 
^U-x l, l-tfx (t-^J/;wt-^i/) - 
3, 3, 5- by^A^O'v^-y-x i, l-ex 
(t—fv^/urc-;!-*^) i/^n/v^x l, l- 
tfx (t -3, 3, 5-huy^ 

/H/#D'\3m*-x l, i-trx (t-yf;w\"-^-^r 20 
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